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INK COMPOSITION ANT) METHOD OF RECORDING A RECORDING MEDIUM 

USING THIS 

BACKGROUND QF TBS TNVRNTIOfl 

1. rleifl Qt the invention 

The present invention relates to an ink compocition used 
chietiy tor printing by An ink jet system; in more detail, it 
relates to an ink composition of hiqh printing quality and a 
method of recording a recording medium using this of 
excellent ink discharge stability and wherein clogging 
cannot occur , thereby preventing blurring. 

2. Description of the Related Art 

The inkjet recording method is a method of printing in 
which printing io performed by creating flying droplets of 

ink composition, and depositing these on a recording 
medium such as paper. This method has the charartP.ri Rtic 
that it is capable ul performing high-speed printing of a 
high-resolution, high-quality image with a comparatively 
inexpensive device. The ink compositions that are used in 
ordinary Inkjet recording have water as their main 
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constituent and contain thp.rp.in coloring constituents and 
wetting agents such as glycerin with tne object of 
preventing clogging. 

However, with the previously proposed ink compositions , 
there was the problem that, when the ink permeated into the 
recordinq medium/ blurring was sometimes produced, resulting 
in lowered printing quality. Blending with various type6 of 
surfactant was therefore proposed as a technique for 
producing an excellent imagp. with no blurring, by 
accelerating or suppxes&iuq permeation of the ink 
composition into the recording medium. 

For fsvainplp., prior art in which the use of an acid 
ester-based surfactant as surfactant is proposed, in T.airi- 
open Japanese Patent Publication No. H. 5-59314, there is 
proposed an ink composition of short drying time obtained by 
combination ot an aqueous liquid vehicle, coloring material, 
and phosphoric acid ester. Also, Laid-open Japanese Patent 
Publication No. H* 6-107971 proposes an aqueous pigment ink 
that rinp.fi nnt produce liquid accumulations in the vicinity 
of the jets and that satisfies printing quality, by means of 
a recording liquid eunLaininq : a water-soluble solution/ 
pigment, water colublc resin f water and phosphoric acid 
p.ster-based surfactant or fluorine-containing surfactant; or 
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boron-containing surfactant, nr pnlyoxyethylene alkyl ether 
or polyoxyethylene phenyl ether-based surfactant - 

Furthermore, it has been proposed (Laid-open Japanese 
Patent Publication No. H • 6-106735) to obtain a high quality 
color image ot high imag* density and no color blurring by 
employ inq in combination at least a color ink containing a 
surfactant or permeable solvent thai coaler permeability and 
a salt, and a black ink that thickens or coagulates due to 
the action ot this salt. Spnnif ically, an inkjet recording 
method is proposed whexeby an excellent image is stated to 
be obtained by printing using the two liquids: a first 
liquid containing salt, and an ink composition. 

Also, with an ink composition tor inkjet recording, in 
addition to the property of producing excellent images with 
no blurring on the recording medium, it ic required that 
discharge from the nozzJe of thp. inkjet recording head 
should be achieved reliably and without deviating irom the 
prescribed flight direction. If the ink fails to discharge 
nr ink droplets are discharged deviating from the prescribed 
flight direction (hereinbeiow, such deviation nf ink 
droplets from Lhe pi escribed flight direction may be termed 
bending of the flight path of the ink droplets), this causes 
"missing dots" or lowering of sharpness of the image etc. 
various proposals have been made involving adjusting the 
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type and amount ot additives of the* ink composition in order 
Lu prevent such poor ink discharge and/or bending ot the 
flight path. Several proposals have also been made for 
constructions of the ink jet recording head ouch as to reduce 
bending of the tiight path, ttp.garrting the latter , it has 
been proposed to attempt: to ensure reliable discharge ot ink 
droplets with no flight path bending for example by 
conferring on the nozzle plate the property of being 
resistant to wetting by the ink (ink repellence). For 
example, in Laid-open Japanese Patent IPublication No. Sho. 
57-107848, it ie propoccd to suppress leakage of ink around 
the nozzle by uniformly forming an ink repellent coating- of 
for example fluorine resin on the inside surface ot the 
noezle and outside surface of the nozzle pldLe by sputtering. 
Furthermore, in Laid-open Japanese Patent Publication No. H. 
7-1252 20, it is proposed to provide an ink repellent coating 
as far as the inside surface ol Uie nozzle in a prescribed 
amount related to the amount of ink in the ink drop. 

However, if r in the prior art described above, a 
large quantity ot surfactant is introduced into the ink 
composition, the solution ti Lability of the ink composition 
is lowered, so a solid fraction clog3 the ink discharging 
port inns of the printer, resulting in the problems of poor 
stability of discharge and a tendency to clogging. 
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SUMMARY UJf ThK INVENTION 

An object af the present invention ie therefore to 
provide an ink composition with which there is no 
possibility of clogging, which is of excellent discharge 
stability, with which blurring is prevented, and whereby 
excellent images can be achieved. 

A further object of th* present invention is to provide 
a method of recording whereby a recording can be formed with 
which there ic no possibility of clogging, which is of 
excellent, discharge stability, with which blurring ie 
prevented, and whereby excellent Images can be achieved. 

Also a further object of the pre went invention is to 
provide a recording with which there is no poooibility of 
clogging, which is o± excellent discharge stability, with 
which blurring is prevented/ and whereby excellenr images 
can be achieved. 

Thft prpsent inventors obtained the discovery that 
discharge stability of the ink drops and reliability in 
respect of cloyyincj can be improved, blurring prevented and 
excellent printed images provided by including in 
combination a coloring agent, 2-pyrrolidone, a specific 
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surfactant , a butyl ether-based solvent, water / and a wat*r- 
coluble organic solvent. 

Specif ically, according to the present invention, the 
above objects are achieved by providing an ink composition 
containiny at least a coloring agent, 2-pyrrolidone, a 
surfactant, a butyl ether-based solvent, water, and a water- 
soluble organic solvent wherein the surfactant is a chemical 
compound represented by the toll owing chemical formula (I). 

CHa CH3 CH 3 CH S 

I I I I 

CII3 - CII - CII 2 -C-Csc-C-CH 2 -CH-CR 3 ( I ) 
I 1 
OH OH 

Also, according to the preeont invention t there is 
provided an ink composition wherein the weight ratio of the 
surfactant, butyl ethex -based solvent, and 2-pyrroiidone is 
1:4:4 to l820s20- 

Also, according to the present invention, there ia 
provided an ink composition wherein the butyl P.r.her-based 
solvent is triethylene glycol inunobutyl ether. 

Also, according to the present invention, there is 
provided an ink composition employed in an ink jet recording 
meUiud using an Inkjet recording head comprising a nozzle 
plate wherein some of the ink repellent coating layer that 
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1s coat.p.fi onto the external surface of the nozzle plato ic 
introduced on to the inner surtax of the no22le such that 
the volume of the gap within the nozzle from the outer 
surface of the nozzle plate as far as the meniscus -lorminq 
fan** \s in a range of 0.05 to 0.50 with respect to tho 
quantity of ink that is discharged. 

Also, accoxUiiiq tu the present invention, there is 
provided an ink oompoeition in which the added amount of the 
coloring agent is 1 to 5 weight* with respect to the ink 
composition . 

Also, according to the present invention, there is 
provided an ink composition further containing disperaant. 

Also, according to the present, invention, there is 
provided an ink composition in which the dispersant is 
styreae-(meth) acrylic acid based water-soluble resin- 
Also, Affording to the present invention there is 
provided an ink composition in which the water-soluble 
organic solvent has a boiling point of at least 180 °C. 

Also, according to the present invention, there ie 
provided an ink composition further containing as water- 
soluble organic solvent a tertiary amine. 

Also, according to the present invention, there is 
provided an ink composition further containing alkali 
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hydroxide, alyinie acid derivative, or a sugar or sugar 
derivative. 

Also / according to the present invention/ there is 
provided an ink composition wherein the sugar derivative is 
a reduced sugar , oxidized sugar, sugar dehydration 
derivative, amino sugar, or thio-suyai • 

Also, according to the preeont invention, there is 
provided an ink composition wherein the ink repellent 
coating layer is formed by co-deposition plating. 

Also, according to the present invention, there is 
provided an ink composition as aforesaid further including a 



compouud represented by ztie following chemical formula (II)- 

CH 3 CH 5 CH 3 CII 3 

II II 
CH 3 - CH - CH 2 - C - C ~ C - C - CH 2 - CH - CH3 (2) 



Also, according to the present invention there is 
provided tin ink composition wherein the content of the 
chemical compound represented by chemical formula (1) is at 
least 1 weight % of the total amount. 

Also, according to the present invention, there io 
provided an ink composition wherein the content of the 
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rhpmical compound represented by chemiaal formula (I) ic 1 
to 3 weight*. 

Also, according to the present invention there is 
provided an ink composition wherein the content of the 
chemical compound represented by chemical formula (II) is at 
least i weight* • 

Also, according to the present invention there is 
provided an ink composition wherein the butyl ether-based 
solvent is triethylene glycol monobutyl ether or diethyl one 
qlycol monobutyl ether. 

Also, according to the present invention, there is 
provided an ink composition wherein the coloring agent is C, 
l- Pigment Yellow 128. 

Also, according to the present invention , there is 
provided an ink composition vherein the content of the 
coloring agent is 15 weight% or less in the total amount of 
the ink composition, the content of the 2-pyrrolidone is at 
least 2 weight% in the total amount u£ the ink composition , 
and the content of the butyl ether based solvent is at least 
4 weight* in thp total amount of the ink composition . 

Also, according to the present invention,, there is 
provided an ink composition further contaiuiiiq ct polymeric 
dispersant having a carboxyl group in the molecule. 
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Also,, according tn the present invention, there 1b 
further provided an ink composition containing a moisture 
retaining agent selected from Lhe qiuup consisting Ol 
glycerin, diethylonc glycol and ethylene glycol. 

Also, according to the present invention there ie 
provided a recording method wherein tormatlon of a recording 
is performed by depositing the ink composition on the 
recording medium. 

Also, according to the present invention, there is 
provided a Leuurdinq method as aforesaid wherein printing 1s 
performed by discharging drops of the ink composition and 
depositing these drops on the recording medium. 

Also, according to the present invention, there is 
provided a recording method at> aforesaid employing an Inkjet 
recording head comprising a nozzle plate that has been 
subjected to ink repp. 11 ent treatment. 

Also, accojLdiuq to the present invention , there is 
provided a recording method wherein formation ol a recording 
if? effected by filling a tank accommodating in itD interior 
a foam comprising a porous member with the ink composition 
and disclidxqinq it from this tank to a recording head. 

Alco, according to the present invention, there is 
provided a recording wherein the ink composition ia 
deposited in a prescribed pattern by the recording method. 



10 



bRlE*' nKsruTPTTnar of the nsawTUER 

Figure 1 ie a view showing the construction of a nozzle 
plate of an Inkjet recording head wherein An ink composition 
according to the present Invention is employed; 

Figure 2 is a view tu a larqer scale of rhe nozzle plate 
of Figure 1; and 

Figure 3 is a cross sectional view showing the 
relationship between the rank and recording head. 

nESPRTPTTOH OF THE PREFERRED EMBODIMENTS 

Ab a result ol Llie fact that an ink composition 
according to the present invention includes in combination a 
coloring agent, 2~pyrrolidone r a specific surfactant f a 
butyl ethei -baaed solvent, water, and a water-soluble 
organic solvent, it has the advantages that discharge 
stability of the ink and reliability in respect of clogging 
can be improved when printing nn a recording medium, 
blu.Li.inq prevented and excellent printed jjuages obtained. 

gurf actan£ 

In the ink composition according to the present 
invention, a suriactant, in particular, an acetylene glycol- 
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based surfactant is employed, of acetylene glycol-based 
surfactants, according to the present invention, a chemical 
compound represented by the following formula (I) is 
employed. Of acetylene glycol-bafied surfactants, thic 
compound has the advantage that, when it is added to the ink 
composition f tho permeability of the ink composition with 
respect to the recording medium ie improved, enabling 
unevenness of printing to be effectively prevented, 

CHs CH 3 CH S CH 3 

I I • | i 

CH 3 - CII-CH 2 -C-C a C-C-CH 2 ~CH- CII 3 (I) 
I I 
OH OH 

For the surfactant represented by the above formula (1) 
(Uereinbelow referred to as chemical compound (I), 
commercially available products can be utilized; 
specif ic ally , Surfynol 104 (available from Air Products and 
Chemicals, inc.) and Olufifi STG (manufactured by Nieshin 
Kag^kusha) may b*i mentioned as examples. 

Also, in addition to the above chemical compound (I)» 
the ink composition of the present invention may include a 
surfactant represented by formula (II) (hereinbelow referred 
to as chemical compound (II)). 
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C1I 3 



CH 3 



CH 3 



CH3 



CH 3 -CH-CH 2 C-CsC-C-CH 2 



CH-CH3 (I) 




0 
H 



n 



(m + n = 10) 



H 



For the compound represented by Llie above formula (II), 
commercially available product £3 can be utilized 7 
specifically, Surfynol 46b (avail abl ft from Air Products and 
Chemicals Inc.) and olufin E1010 (Trade name, manufactured 
by Nisshin Kagakueha) may be mentioned as examples. 

By further including as surfactant not juet chemical 
compound (i) but also chemical compound (II), chemical 
compound (II) has an action of promoting solution of 
chemical compound (I), so fully oufficient solution of 
chemical compound (1) in the ink composition can be 
achieved; consequently, cluqqing cannot occur and discharge 
stability is excellent, eo that blurring is prevented aud 
excellent printing quality is achieved - 

BuLvl ether-hased solvent 

Triethylene glycol monobutyl ether and diethylene glycol 
monobutyl ether etc may be given as examples of butyl ether- 
based solvents accorded to the invention; these may be 
employed respectively alone or mixed, when used- 
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Addition of triftthyl An<=* glycol monobutyl ether 
effectively prevents drying of the ink: composition at the 
nozzle front face of the recording head, preventing clogging 
of the nozzle. The added amount of the triethylene glycol 
monobutyi ether may he suitably determined in accordance 
with requirements, but is preferably in the range of about 1 
to 20 weight% with respect to the ink composition, and even 
more preferably a range of about 1 to 10 weight*. 

7 -pyrrol Irinne 

An ink rumpus i Lion according to the present invention 
contains 2-pyrrolidone* Addition of 2-pyrrolidone can 
ef fficti w»ly prevent printing unevennese and long/short 
period clogging of the nozzle. The added amount may be 
suitably determined in accordance with requirements , but is 
preferably in the range of about 1 to 20 weight % with 
respect to the ink composition, and even more preferably a 
range of al>ouL 1 Lu 10 weiqht%. 

In an ink composition according to the present invention, 
chemical compound ( I ) may be employed alone as tho 
surfactant; if chemical compound (TT) is not employed, the 
weiyhL xatio uf chemical compound (I), the butyl ether-based 
eolvent, and the 2-pyrrolidone is preferably about 1:4:4 to 
Is 20 s 20, and even more preferably about li4*4 to 1:10:10. In 
this weight ratio, the added amount of th« compound 



represented by formula (I) is preferably in the range about 
0.05 to 5 weight% with respect to the ink compos i -hi on f and 
even more preferably in the range abouL 0.1 to 2.5 weight*. 
Such an ink composition io more suitable to a method in 
which recording onto the recording medium is effected with 
this ink composition being packed in an ink pack. 

If , in an ink composition <iccordlnq to the present 
invention r chemical compound (I) and chemioal compound (II) 
are employed as the surfactant r the content of chemical 
compound (I) should be at least 1 weight % of the total 
amount, Trcferably, it is between 1 and 3 weight*. II Lhe 
content of chemical compound (I) is less than 1 weight%, the 
problem in regard to printing quality of occurrence of color 
blurring results. If the content u£ chemical compound (11) 
is made at least 1 weight % in the total ink composition, 
this ettectively prevents occurrence of blurring and is 
therefore desirable in order to improve printing quality? 
even more preferably it is 1 to 3 weight*. If the cuuLent of 
chemical compound (II) is less than 1 weight%, thorc is a 
risk of solution stability of the chemical compound (I) 
becomixiq difficult to achieve, 

Preferably, if compound (I) and compound (II) are 
employed, the content of the coloring agent is 15 wcight% or 
less in the total amount ot the ink composition, the content 
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ot the -pyrrol irione is at least 2 weight* in the total 
amount of tne ink composition, and the content of the butyl 
ether-based solvent is at leabL 4 welqht* in the total 
amount of the ink composition; even more preferably , the 
content of the coloring agent is 2 to 10 weight% in the 
total amount of the ink composition, the content of the 2- 
^yrrolidone is 4 to 6 weight* in the total amount of the InK 
composition, and the content of the butyl ether-based 
solvent is A to 10 weight % in the total amount of the ink 
composition. If the content of the coloring agent exceeds 15 
weight 4 *, there is a risk of problems occurring ia the 
printing stability and clogging performance. If the content 
of the 2-pyrrolidone is less than 2 weight* nr the content 
of the butyl ether-baaed solvent is less than 4 weight%, the 
chemical compound (I) docc not dissolve, and there is a risk 
ot problems concerning the printing stability and clogging 
performance. Such an ink composition is more suitable to a 
method in which recording onto the recording iu«diuiu is 
effected with this ink composition being packed in an ink 
cartridge. . 
F i qment 

Pigments and/or dyes can be employed as the culuiinq 
agent in an ink composition according to the present 
invention. 
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There is no particular restriction on the pigments that 
may be employed, and both inorganic pigments and organic 
pigments may be used* As organic pigments, in addition to 
titanium oxide and iron oxide/ carbon black manufactured by 
known methods finnh as the contact method, a furnace method 
or thermal metnod etc may be employed. Also, as organic 
pigments, azo dyes (includinq azo lake, insoluble a20 
pigments, azo pigment condensates, chelate azo pigments etc), 
poiycyclic pigments (such as for example phthalocyanine 
pigments, perylene piqments, perinone pigments, 
anthraquinone pigments, quinacridone pigments, diojutzine 
pigments, thioindigo pigments , isoindolinone pigmentc, 
quinoriarone pigments etc.), dye chelates (for example, 
basic dye type chelates, acidic dye type chelates etc), 
nitro pigments, nitroeo pigmentc, or aniline black etc may 
be employed- 

In particular lor the carbon black: used for black ink, 
No- 2300, No. 000, MCF00, No. 33, No, 40, No. 45, No* 52, 
MA 7 , MA8, MAI 00 , No2200B etc. manufactured by Mitcubishi 
Kagaku, Raven t>7bU, Raven 57.50 f R^ven 5000, Raven 3500, 
Raven 1255, Raven 700 etc manufactured by Columbia Inc., 
Regal 400R, Regal 330R, Rega 1GG0R, Mogul L, Monarch 700, 
Monarch 800, Monarch 880, Monarch 900, Monarch 1000, Monarch 
1100, Monarch 13 UU, and Monarch ldnn ntc manufactured by 
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Cabot Inc., Color Black FW1, Color Black FW2 # Color Black 
FW2V, Color black rwl8, color Black FW20Q, Color Black S150, 
Color Black S1G0, Color Black S170, PriiiLex 35, Printex U, 
Printex V, Printex 140U, Special Black 6, Special Black 5, 
Special Blank 4A r and Special Black 4 etc- manufactured by 
Degussa inc. may be employed. 

As pigments employed £oi yellow ink there may be 
mentioned by way of example C. I. Pigment Yellow 1, c. I. 
Pigment Yellow ?, c. I. Pigment Yellow 3, C- 1. Pigment 
Yellow 12, c. I. Piqment Yellow 13, C. i. Pigment Yellow 14C, 
C. I. Pigment yellow 16 , C. I. Pigment Yellow 17 , C. I, 
Pigmp.nt Yellow 73, C. I . Pigment Yellow 74 , C. I. Pigment 
Yellow 75, c- i. Pigment Yellow 83, C. T- Pigment Yellow 93 , 
C. I. Pigment Yellow 95, C. I. Piqiuent Yellow 97, C. 1. 
Pigment Yellow 98, C. I. Pigment Yellow 119, C. I* Pigment 
Yellow 110, C. T. Pigment. Yellow 114 , C. I. Pigment Yellow 
128, c. I. PiqmeaL Yellow 129, c. I. Pigment yellow C. 
I. Pigment Yellow 150, C. I. Pigment Yellow 151, C, I. 
Pigment Yellow 154, C- I. Pigment Yellow 155, C. I , Pigment 
Yellow 180, and C. I. Pigment Yfillnw 185, etc. 

as piqmeaLs employed for magenta ink there may be 
mentioned by way of example C. I. Pigment Red 5, C* I. 
Pigment Red 7, C, I. Pigment Red 12, C. I- Pigment Red 4 0 
(Ca), c. i. Pigment Red 48 (Mn), C. t. Pigment Red 57 (Ca) f 
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C. I. Pigment, Rftd S7sl, c. I- Pigment Red 112, C. I. Pigment 
Red 122, C. I. Figment Red 123, C. T. Pigmp.nt Red 168 , C. I. 
Pigment Red 104 , and C. I. Pigment Red 202 etc. 

Further, ae pigments employed for cyan ink there may be 
mentioned hy way of example C. I. Pigment Blue 1, C. I. 
Pigment Blue 2, C. x. Figment Blue 3, C. T. Pigment Blue 
15«3, c. i. Pigment Blue 15:34, C. I. Pigment Blue 15:4, c. 
I. Pigment Blue 16, C. I. Pigment Blue 22, C. I. Pigment 
Blue 60, C. T. V*t Blue 4, and C. I. Vat Blue 60. 

The added amount of the pigment is preferably in the 
range about 0.5 to 25 weight* with respect to Lhw ink 
r.ompoRition, and more preferably in the range 2 to 15 
weight*, and even more preferably in the rangp. 1 to 5 
weight*. Also, the yraiu size of the pigment is preferably 
below lOjjm, and even more preferably below 0.1 ym. 

Also, as the aforesaid dyes, there may be mentioned 
black dyes such as C. I. Direct Black 17, 19, 62, 154; C. I. 
Hood Black 2, C. I. Reactive Black 5} C. I. Acid Black 52, 
or C. I. Project Fast Black 2 etc.; yellow dyoc ouch as C. I. 
Direct YellOW 11, 44, 86, 147, 330; C- I- Acid Yellow 3, 38; 
c. I . Basic Yellow 11, 51; C. I. Dispersed Yellow 3, b; and 
C. I. Reactive Yellow 2} magenta dyes such as C. I- DiiecL 
Red 227, 23; C. I. Acid Red 18, 52; C. I. Baoic Red 14, 39} 
and c. i. Dispersed Red 6 0 r and nyan dyes such ae c. I. 
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Direct Blue 15, 199, Ififl; C, I. Acid Blue 9, 40, 74; C. I, 
Basic Blue 41; and c* i. Reactive Blue 15. 

In the present invention, when a pigment is employed as 
coloring agent, preferably it is added to the ink 
composition in the? fnrm of a pigment dispersion obtained by 
dispersing in a solvent: with a dispersion agent. As 
preferred dispersion agents, there may be employed known 
dispersion agents which are used to prepare prior art 
pigment dispersions, such as for example polymeric 
dispersion ay exits or surfactants. 

Trcfcrrcd examples of polymeric dispersion ageuts 
inrlndp. natural polymers, specific examples being protoinc 
such as glue, gelatin, casein, or albumin; natural gums such 
as gum airabic, or trayacanth yum; qlucosides such as saponin, 
alginic acid and alginic acid derivatives such as alginic 
acid propylene glycol est^r, triethanolamine alginate, or 
ammonium alyixi<ite; or cellulose derivatives such as methyl 
cellulose, carboxytnetbyl cellulose, hydroxyethyl cellulose, 
or ethylhydroxyethyl cellulose- 

As preferred examples of polymp.rin dispersants there may 
bt= mentioned synthetic polymers: there may be mentioned 
polyvinyl alcohol3; polyvinyl pyrrolidones } acrylic resins 
such ae polyacrylic acids , acrylic acid acrylonitrile 
copolymer, potassium acrylate-acryloni trile copolymer , vinyl 
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*r.etate-acrylic aeid ester copolymer, acrylic acid-alkyl 
acrylate copolymer; styrene-arrylic acid resine such as 
styrene-acryliu acid copolymer, styrene-metnacrylic acid 
copolymer , styrene-raethacrylic acid-alky 1 aery late copolymer/ 
styrene- -methyl styrene-aerylic acid copolymer/ ctyrcne- - 
methyl styrene-aerylic acid-alky 1 aorylate copolymer; 
sLyxeue-uialeic acid; styrene-maleic anhydride; vinyl 
naphthaleno-acrylio acid copolymer; vinyl naphthalene-maleic 
acid copolymer; and vinyl acetate copolymers such as vinyl 
acetate-ethylene copolymer, vinyl acetate-tatty acid vinyl 
ethylene copolymer, acetic acid viaylmaleic acid ester 
copolymer,, acetic acid vinylcrotonic acid copolymer, acetic 
cid vinyl acrylic acid copolymer and their salts. Of these , 
iu paxULcular copolymers of a monomer having a hydrophobic 
group and a monomer having a hydrophilic group and 
nopolyraers of monomers having both hydrophobic and 
hydrophilic groups are preferred. Example salts of thp above 
include salte of diethylainine, ammonia, ethy lamine, 
triethylamine , propylamine , icopropy lamine , dipropylamine , 
butyl ami f i Robut y lamine , triethanolamine, diethanolamine , 
aminomerhyl propanoic and morphoiine. These copolymers are 
preferably of weight average molecular weiqht 3,000 to 
3 0,000 and even more preferably 5,000 to 15,000. 
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Also, as examples of surfactants that are preferred as 
dispersantfi there may be mentioned fatty acid salts, high 
alkyl dicarboxylic auid salts, high alcohol sulfuric acid 
cctcr 3alta, high alkyl sulfonic acid salts , condensates of 
high fatty acids and amino acids r sulfoeuocinic acid ester 
salts, naphthenic acid salts, liquid fatty oil sulfuric acid 
esLex *<*lLa, cat ionic surfactants such as alkyl allyi 
sulfonic acid calto, fatty acid amine salts, quaternary 
ammonium salts r sulf onium salts f anionic surfactants ouch as 
phosphonium, polyoxyethylene alkyl ethers, pol yoieyethylene 
alkyl esters, eorbitan alkyl etsLeib, and non-ionic 
surfactants such as polyoxyethylene corbitan alkyl eaters. 
It will be understood by a pnrson skilled in the art that 
luacjLiua ass a surfactant can also be achieved by adding 
surfactant to the ink compos it ion • 

The added amount of these dispsrsants is preferably in 
the range l to 60 weight%, and even more preterably in the 
range 5 to 30 weight%* 

Water, water-soluble organic solvents, and other 
constituents 

In an ink composition according to the present, invention, 
water and water-soluble organic solvent are employed as main 
constituents . 
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Thft wahp.r-soluble organic solvent is preferably a low 
boiling-point organic solvent, pr«>fftrrp.d examples being 
methanol # ethanol, n-propyl alcohol, isopropyl alcohol, n- 
butanol, ecc-butanol, tert-butanol, isobutanol, n-penLauul 
etc Mnnohydric alcohols are particularly preferred. 
Preferably the added amount ot low boiling point organic 
solvent is in the xanqe of about 0.5 to 10 weight % with 
respect to the ink composition, and even more preferably a 
rangp. nf about 1.5 to 6 weight*. 

Also, according to a preferred embodiment ot the present 
invention! the ink composition desirably luither contains a 
wetting agent selected from high boiling point organic 
solvents. Examples ot preferred higher boiling point organic 
solvents include: polyhydric alcohols such as ethylene 
glycol , diethylene glycol, triethylene glycol , polyethylene 
glycol, polyprnpylene glycol , propylene glycol, butylene 
ylycul, 1, 2, 6-hexanetrlol, thioglycol, hexyiene glycol, 
glycerin^ trimethylol ethane, and trimeLhylul propane; alkyl 
ethers of polyhydric alcohols such as ethylene glycol 
monoethyl ether, ethyl <=»n<=» glycol monobutyl ether, diethylene 
qlycol monoraethyl ether, triethylene glycol monoethyl p.thp.r, 
diethylene glycol monobutyl ether, triethylene qlycol 
monomethyl ether, triethyleno glycol monoethyl ether, etc; 
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and N-methyl -2 -pyrrol idone, 1 , 3-dimethyl-2-imidazolidinone, 
and triethanolamine etc. 

Of these, water-soluble uiqaniu solvents of boiling 
point greater than 180 °C are preferably employed. The use 
of wa+.p.r-finluble organic solvents of boiling point greater 
than 180 u c induces water retention and th«* wettability of 
the ink composition. As a result , excellent storage 
stability can be achieved with no rise of viscosity and/or 
coagulation of the coloring agent even if the ink 
composition is stored for a long time, furthermore, an ink 
composition can be achieved wherein fluidity aud ie- 
dispersibility can be maintained for a long time even if it 
is lefr in an open condition (condition in which it is in 
contact with air dL xooiu temperature). Furthermore f in an 
ink jot recording method , high discharge stability can be 
obtained without occurrence of clogging of the nozzle during 
printing ux. on restart after interruption of printing. 

As examples of water-soluble organic solvents of boiling 
point over 180 °C, there may be mentioned i ethylene glycol 
(boiling point: 197 Q C; hp.rp.tnbelow the boiling points are 
indicated in brackets), propylene glycol (187 °C), 
dicthylene glycol (245 °C), penteunethylene ylycul (242 °C), 
trimethylene glycol (214 °C), 2 -butylcnc-1 , 4-diol (235 °C), 
2-ethyl-i ,3-hexane diol (24.1 or.), 2-methyl-2 , d^pentanediol 
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(197 o C ), and N-m@thyl-2-pyrrolidone (202 <>C), 1/3 dimcthyl- 
2-imidazolidinone (257-260 or.), 2-pyrrolidone (245 oc), 
glycerin (290 °C) , tripropylene glycol monomethyl ether (243 
°C), dipropylene glycol monoethyl glycol (198 °C) f 
dipropylene glycol monomethyl ether (190 °C) , dipropylene 
glycol (232 °C), triethylene qlyr.nl monomethyl ether (249 
«=»C), LeLxdeLhylene qlycol (327 °C). triethylene glycol (288 
°C), triethylene ylycul monobutyl ether (278 ^C), diethylene 
glycol monobutyl ether (230 *c) r diethylene glycol monoethyl 
ether (202 °C), and diethylene glycol monomethyl ether (194 
of!). Prpfp.rably the boiling point is at least 200 °C. Thcco 
water-soluble organic solvents may be \iR*rl a l one or as a 
mixture of two or more. 

If triethylene glycol monobutyl ether (278 rt C ) or 
diethylene qlycol monobutyl ether (230 °C) is to be used as 
the water-soluble organic solvent, these compounds arp. at 
the same time the buthyl ether-baaed solvents mentioned 
above, and therefore, function ac both a water-soluble 
organic solvent, and a huthyl ether-based solvent. 

The content of these high boiling point organic solvents 
ia preferably about 0.5 to 40 weiyht% wiLh leapect to the 
ink composition, and even more preferably 2 to 20 weight-% . 



The ink composition may contain tertiary amines, alkali 
hydroxides , alginic acid dert vatives, sugars and sugar 
derivatives. Addition o£ tertiary amines confers wettability . 
Also, addition of tertiary amines and alkali hydroxides 
confers dispersion stability of the coloring agentc in the 
ink composition and ot the resin emulsion particles in the 
ink- Furthermore, addition of sugars or sugar derivatives 
confers wettability on the ink composition. 

Kxamples of tertiary amines that may be given include 
LxiiueLhylamine, triethylamine, triethanolamine, 
diroethylethanolamine, diethylethanolamine, 

triisopropenolamine, and butyldiethanolaminc. These may be 
used alone or as a mixture of two or more. The added amount 
of the tertiary entities to the ink composition is preferably 
about 0.1 to 10 weight* , and even more preferably 0.5 to 5 
weight*. 

Examples of alkali hydroxides are potassium hydroxide, 
sodium hydroxide and lithium hydroxide; their added amount 
is preferably about 0.01 to 5 weights, and even more 
preterably about O.ns to H weight%. 

Preferred examples of alginic acid derivatives that may 
be mentioned include alkali metal salts ul alqinic acid (for 
example, the sodium salt or potassium salt), and organic 
salts ot alginic acid (for example the triethanolamine salt), 
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or ammonium alginate etc. The added amount of these alginic 
acid derivatives with respect to ttm ink nomposition is 
preferably about 0,01 to 1 weiqhL*, and even more preferably 
about 0.05 to 0.5 weight %. 

Thft reason why excellent images are obtained by addition 
of alginic acid derivatives is not clear, bnt. it is thought 
that this occurs because multicharged metal salts present in 
the reaction liquid react with the alginic acid derivatives 
1n the ink nomposition, changing the dispersion condition of 
the color inq aqent, and promoting fixing of the coloring 
agent onto the recording medium. 

Examples of sugars include monosaccharidcc , 
disaccharides, oligosaccharides (including trisaccharides 
and tetrasaccharide**) and polysaccharides? preferred 
examples that may be given arc glucose, raannose, fructose, 
ribose, xylose, arabinose, galactose, aldonic aoid r glucitol 
(sorbiLul), maltose, cellobiose, lactose, sucrose, trehalose, 
and maltotriose etc. Of these , polysaccharides covers sugars 
in the wide sense, and will be used in a moaning including 
subsrances which are widely present in the natural world 
such as alqinic acid, -cyclodextrin, and cellulose. Also, 
as derivatives of these sugars, reduced sugars ul the sugars 
referred to above, [(such as for example sugar alcohols 
(represented by the general formula HOCfi 2 (CHOH) n CH 2 OH (where 
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n represents an integer n = 2 to 5)], oxidized sugars (such 
as for example aldonic acid or uronlc acid etc,)r amino 
acids, or thiosugars etc. may be mentioned, sugar alconole 
are particularly preferred , specific examples being maltiLol 
or sorbitol, etc. The added amount of sugar or sugar 
derivative with respect to the ink composition is preferably 
about 2.5 to 40 weigh t%, and even more preferably about 2.b 
to 20 weight %, 

Th« wfiight. ratio of sugar or sugar derivative and resin 
emulsion in the ink composition according to the present 
invention is preferably above about 1*2, aiid evwi more 
preferably above about 1:1. 

The inX composition may turther contain surfactants. 
Specific examples th<*t may be qiven of surfactants are: 
anionic surfactants (for example sodium dodecyl benzene 
sulfonate, sodium laurate, or ammonium poly oxy ethylene alkyl 
ether sulfates etc), non- ionic surfactants (for example 
polyoxyethylene alkyl ethers , polyoxy ethylene alkyl esters, 
polyoxyethylene sorbitan fatty acid eetere;, polyoxyethylene 
alkyl phenyl ethers, polyoxyethylene alkylamines , 
pulyuxyeLhylene aikylaroide etc) and acetylene glycol etc. 
ThcGc may be used alone or in a combination of two ox more. 

To the ink composition there may be further added nozzle 
clogging prevention agents, antiseptics, anti-oxidation 
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agents , electrical conductivity regulators , pH regulators, 
viscosity regulators, surtace tension regulators, or oxygen 
absorbents etc- 

As examples of antiaeptica /mildew-proofing agents, there 
may he mentioned sodium benzoate, sodium pentaehlorophenol, 
sodium 2-pyridlnethiol-i-oxide, sodium sorhat.A, sodium 
dehydroacetate, 1/ 2-dibeazothiazolin-3-one (Id's Froxel 
CRL, Proxel BDN, Proxel GXL, Proxel XL-2, Proxel TN) . 

Furthermore, as examples of pH regulators, solution 
adjuvctuLb, or oxidation prevention agents, there may be 
mentioned; amines and modified forms thereof tsuch as 
diethanolamine, triethanolamine, propanolamino , or 
morpholine, inorganic salts such as potassium hydroxide, 
sodium hydroxide, ux lithium hydroxide, ammonium hydroxide, 
quaternary ammonium hydroxides ( tctramethyl ammonium etc), 
potassium oarhnnate, sodium carbonate, lithium carbonate or 
the like carbonates or phosphates etc, or N-methyi~2- 
pyrrolidone, ureas such as urea, thiourea, LeLiamethyl urea, 
allophanates such as allophanate or methyl allophanate, 
biurets such as biuret, dimethyl biuret , or tetramethyl 
biuret, L-ascorbic acid and salts thereof. 

Alao, the ink composition according to the present 
invention may contain oxidation prevention agents and UV 
absorption agents, examples being Ciba-Geigy'e Tinuvin 326, 
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900, 1130, 3H4 f 292, 123 , 144, 622, 770, 292, Irgacor 252, 
153, irganox 1010, 1076, 1035 MD 1024 and oxides of 
lanthanides • 

ThQ ink compooition of the present invention preferably 
includes glycerin *r a wetting agent. Addition of glycerin 
effectively prevents drying of the ink composition at. the 
nozzle front face of the recording head, and prevents 
clogging of the nozzle. The added amount of glycerin ie 
preferably 5 to 30 weight parts in 100 weight parts of the 
ink composition. Apart from the above, diethylene glycol 
and/or ethylene glycol etc may be employed as wetting ^igtiiiLs. 

Also, inorganic oxide colloids (also called sole of 
inorganic oxides) may be included* Commercially available 
products may be employed for Uies>e inorqanic oxide colloids. 

Manufacture of ink composition 

An ink composition according to the present invention 
may be manufactured by dispersing and mixing tne foregoing 
constituents by a suitable method. A uniform liquid 
riiRpRrsion is prepared by mixing tho coloring agent, 
dispersion agent, aqueous solvent, and other constituents in 
a suitable dispersing device (for example, a ball mill, sand 
mill, attritor, roll mill, agitator mill, Henshall mixer, 
colloid mill, ultrasonic horaogenizer, jet mill, or Ong mill 
etc). Next, che ink solution is prepared by adding the water, 



30 



water-soluble organic solvent, sugar, pH regulator , 
antiseptic, mildew-prooting agent etc and thoroughly 
dissolving. The target ink composition is obtained by 
sufficiently otirring, followed by filtering in order to 
remove coarse particles and foreign matter which could cause 
clogging. 

In a preferred embodiment of the present invention , the 
composition according to the present invention is preferably 
employed in an Inkjet recording method using an ink jet 
recording head comprising a nozzle plate as described in 
Laid-open Japanese Patent Publication No. H . 7-125220. By 
the combination or the nozzle plate dp.Rmribed in Laid-open 
Japanese Patent Publication No. H. 7-125220 and the ink 
composition described above, discharge etability can be 
turther improved and bending of the flight path can be 
suppressed Ui a qreat extent; furthermore, ir is possible to 
cope with high response frequencies . 

The basic construction of the nozzle plate described in 
Laid-open Japanese Patent Publication H* 7-125220 is ae 
shown in Figure l. in this nozzle plate i, a nozzJe 3 Is 
arranged on a base member 2, and/ in addition, an ink 
repellent coating layer 4 ie provided such as to enter the 
inside surtace o± this basp. mp.mhp.r 1 and nozzle 3. This ink 
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repellent coating layer A is constituted so as to enter ae 
far as a position b on the inside surf an* of nozzle 3. 
Figure 2 is a view to a large* scale of the vicinity of 
nozzle 3. When an Inkjet and recording head comprising a 
nozxle plate of this construction is filled with ink 
composition , the vibrating surface of the meniscus of the 
ink composition is Xuiwed in a form that connects to the 
lower edge 5 of the ink ropollcnt coating layer within 
nozzle 3 of ink repellent coating layer 4, The central 
posiLlun A of this vibration is as shown in Figure 2. 
Furthermore , when ink composition is discharged, ink drops 
are discharged in a form as shown by B in Figure 2, and 
separate from the nozzle. After ink discharge, the ink 
composition is teiupuxaxily withdrawn to the position 
indicated by C in Figure 2, and the meniscus vibration 
position is also immediately returned to meniscus vibration 
position A. With the plate as described in this publication, 
the bottom edge 5 of the ink repellent coaLxuq layer is 
fixed such trhat the ratio of Vm, which ie the gap volume 
Within the nozzle trom the Rnrface of no2zle plate 1 as far 
db Llie center of vibration h of trie meniscus to the amount 
Vi of the volume from the surface 2 of nozzle 4 ds far as 
the front face B of the ink prior to discharge i-e. the 
amount of an ink drop is in the* range of 0.05 to 0.50. In a 
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preterreri embodiment , preferably this ink repellent coating 
layer is formed by a technique wherein a no-deposited 
plating layer is formed on Lhe surface of nozzle plate 1 by 
immersion in an electrolyte in which nickel ions and 
parti cl of water-repellent polymeric resin such ae 
polyretratluoroethylene are dispersed by m«ans of charge, 
whilst stirring the liquid. As examples of fluorine-based 
polymeric materials that may be employed for the co- 
deposition plating treatment, there may be mentioned reeino 
such <*b- pulytetrafluoroethylene, 

polyperf luoroalkoxybutadiene , polyf luoroviuylidene , 
polyf luorovinyl, and polydiperf luoroalkylf umaratc etc; these 
may be used alone or in the form of mixtures. 
Inkjet record I iitf mfc>Lli(jd 

A recording method according to the present invention 
includes a stftp of recording an image by depositing the ink 
composiLiuu on a recording medium, in the present invention, 
for the ink composition an ink compos it ion described 
above may be employed- 

As tne recording medium in the present invention, a 
xtjuurdinq medium that has absorption for the ink: compos \ t.i nn , 
such as paper, or a recording medium that is subs Lctn Lially 
non-absorbent with respect to the ink composition may 
suitably be employed- As spp.cifi.ri examples of recording 
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media to which th* ink jet recording method of the present 
invention may be applied, there may be mentioned plastic 
aheete whose base material is for example polyethylene 
terophthalate, polycarbonate , polypropylene, polyethylene, 
poiysu I tone, ARS resin, or polyvinyl chloride, reaording 
media in which a metal coating treatment 1s performed by a 
technique such as evaporation unto non-metallic base 
material or a metallic surface of for example brass, iron, 
aluminum, SITS nr copper etc, recording media whoee base 
material it> paper subiected to water repellent treatment etc, 
recording media subjected to water repellent LreaUueuL etc 
on a fiber surface of for example cloth, and recording media 
consisting of so-called ceramics material, whi.nh is 
inorganic material baked *L hlqh temperature. 

Next, a recording method will be described in which a 
recording is formed by filling a tank in the interior of 
which is accommodated foam consisting of a porous member 
with the ink composition, and discharging this Lo a 
r^nording head from this tank. Figure 3 is a crocs sectional 
view showing tne relationship hp.twpen the tank and the 
recoidiaq head. Tank 7a is provided above a recording head 
3a which is arranged by means of a guide shaft 2a un a 
carriage 2. Foam 6a cone ie ting of a porous member auch as 
polyurethane foam is accommodated in the interior of tank 7a. 
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Tank: 7a is provided in its lid 8 with connecting holes 9 
that connect with the outside, and is formed at its bottom 
face with a frustum-shaped projection 10 which is in close 
contact with foam 6a. A blind plug 12 and ink composition 
chamber 11 arft provided from the middle part of this 
projection 10 in the downward direction- The ink composition 
with which tank 7a is imp* equaled is supplied to recording 
head 3a by means of a hollow noodle 5 which is inserted into 
blind plug 12 and nonnected with ink composition chamber 11, 
since jcecoidiuq head 3a is linked with ink composition 
chamber 11 through a filter chamber 4* At leasL une of 
nonnp.r-.ting holes 9 is sealed under reduced pressure until 
immediately prior to use, by means of a non^permeable 
sealing member 21 which is capable of being unsealed, U'hus, 
by unsealing immediately prior to use, tank 7a communicates 
with the outside through communicating hole 9a, 

The method of recording using an ink pack is the same 
apart from the use of an ink cartridge ecfuipped with a tank 
holding foam as described above. 

if an ink cartridge equipped with a tank holding foam is 
employed f Llie surfactant is adsorbed onto the foam, so morfc 
surfactant can be contained than in the case of use of an 
ink pack? this method is therefore preferable. 

practical Examples. 
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The. present invention is further described in. detail 
with reference to the following practical examples; however, 
the present invention is* not restricted to these practical 
examples . 

Also, the unit "duty" which is ueed in tho present 
specification is detined by the formula below, which shows 
the units ul the value D which is calculated. 

D « number of printed dote/ {vertical resolution X 
horizontal resolution) X 100 (duty) 

Preparation of Ink compos it ion 

Ink compositions having the lolluwinq compositions were 
manufactured by the following operations. First of all, the 
pigment and dispersant retain wp.te mixed, then dispersed for 
two Iiuuxb together with glass beads (diameter 1,7 mm, amount 
(weight) l.S times the amount of the mixture, using a sand 
mill (manufactured by Yasukawa seieakusho). The glace beads 
were then removed, and the other additives added, and 
stirring performed for 20 minutes at normal temperature. 
Filtering was carried out using a 5 ^ membrane filter, to 
obtain the inV nnmpnsition. 

sxampJe 1 

C- I. Pigment Yellow 128 3.5 weiqht% 

Styrene-acrylic acid 1.3 weight% (solid fraction) 
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15 wftight.% 
0,5 weight:! 
4 weight% 
1 weight % 



copol ympr ( dispersant ) 
Glycerin 
Tr iethano 1 amine 
Ethylene glycol 
Surf ynnl 104 ( Chemical 
compound (A)) 

Triethylene ylyuul inoiiobutyl 4 weights 
ether 

2 -pyrrol idone 
Pure water 
Example 2 

C- I- Pigment yellow 110 
styrene-acrylic acid 
copo lymer ( d is y «i s an t ) 
Glycerin 

Diethyl em* glycol 
TrieLlianolamine 
Olufin STG (Chemical compound 0.8 weigh L% 

<*>) 

Triethylene glycol mnnobutyl 5 weights 
ether 

2-pyrrolidone 4 weight% 

Pure water balance 
Example '3 



4 weights 
balance 

2.5 weights 

l.d wpight% (solid fraction) 

12 weight* 

5 weight% 
0.9 weights 
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C. I. Pigment. filnft 15 s 3 

styrene-acrylic acid 

copo lymer ( dispereant ) 

Glycerin 

Ethyl ene glycol 

Triethanolamine 

Olufin 3TG (Chemical compound 

(D) 

Triethylene glynol monobiityl 

ether 

2 -py r r o 1 ido ne 
Pure water 
F.xample 4 

C. I * Pigment Red 122 

Sty rene- acrylic acid 

copolymer ( d i speraant ) 

Glycerin 

Tricthanolamine 

Olnfin STG (Chemical compound 

TrieLliylene qlycol monobutyl 
ether 

2 -pyrrol idone 



2.5 weights 

1.5 weight:* (solid fraction) 

10 weights* 
5 weight* 
IKH weight* 
1 weight% 

5 weight* 

G weight* 
balance 

3.5 weights 

1.5 weight* (aolid fraction) 

15 weight% 
0.7 weight % 
1-2 weight % 

6 weiglrc% 
6 weight % 
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Pure water 

Example 5 
C. I. Pigment Red 122 
Styrene- acrylic acid 
copolymer (dispersant) 
Glycerin 
Ethylene glycol 
Tr iet hana 1 amine 
Surfynol 104 (Chemical 
compound (I)) 

Tricthylene glycol monobutyl 
pst her 

2-pyrrolidone 
Pure water 

Example 6 
C. I. Pigment YrIIow 74 
SLyxexie-rfcrylic acid 
copolymer (dispersant) 
Glycerin 

Diethyiene glycol 

Tl ie Lhano lamine 

Olufin STG (Chemical compound 

(I)) 



balance 

3.4 weight*; 

1.5 weight% (solid fracLiou) 

15 weight* 
3 weight* 
0.7 weight* 
1-5 weight* 

7 weigh L% 

8 weight* 
balance 

4.1 weight* 

1.8 weight* (solid traction) 

12 weight* 
2 weight % 
0.7 weight* 
1 weights 
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Tri ethylene, glycol monobutyl 
ether 

2-pyrrolidone 
Pure water 

Example 7 
carbon black 
Styrene-acrylie acid 
copolymer ( dispereant ) 
Glyrp.rin 
TiieUianolamine 
Ethylene glycol 
Olufin STG (Chemical compound 

(in 

Triethylene ylycul monobutyl 
ether 

2 -pyrrol idone 
Puxt: water 

Comparative Kxample 1 
C. r. Pigment Yellow 129 
Styrene-acry I i c ar?i d 
copolymer ( dispersant ) 
Glycerin 
Triethanol amine 



8 weight* 

5 weight* 
balance 

2.1 weight* 

0.5 weight % (solid fraction) 

15 weight* 
o . 7 weight* 

5 weiyliL.% 
1 weight % 

5 weight% 

4 weight* 
balance 

3.5 weight* 

1.3 weight* (solid fraction) 

16 weigh L% 
0,5 weight* 
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Ethyl en ft glynol 
surfynoi 104 (Chemical 
compound ( I ) ) 

Triethylenc glycol monobutyl 
fit.tmr 

2-pyrrolidone 
Pure water 

Comparative Trample 2 
C. T. Pigment Blue 15? 3 
SLyi.t?ae-acrylic acid 
copolymer ( dispersant ) 
Glycerin 
ethylene glycol 
Triethanolamine 
Olufin STG (Chemical compound 
(T)) 

TrieUiyltJiie qlycol monobui:yl 
ether 

2-pyrrolidone 
Pure water 

comparative Example 3 
C. I. Pigment Red 122 
Styrene-acrylic acid 



4, weight* 

1 weight* 

4 weight* 

2 weight* 
balance 

2.5 weight% 

1,5 weight* (solid traction) 

12 weight% 

5 weight* 
0.8 weights 
1 weight* 

5 weighr% 

1 weights 
balance 

3.4 weight% 

1.5 weight % (solid fraction) 
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copolymer (riispftrsant) 

Glycerin l» weight ft 

Triethanolamine 0.7 weiqhl* 

Olufin STG (Chemical compound 1.5 weight% 

(D) 

Triethylene glycol monobutyl 
ether 
Pure water 

Ryamplft R 

Carbon black 
fityrcnc-acrylic acid 
copolymer (dispersant) 
Glycerin 

Diethylene glycol 
Triethyleno glycol monobutyl 
ether 

2 - py r r o 1 ido i ie 
Surfynol 104 (Chemical 

compound (I)) 
surfynol 4bi> (Chemical 
compound ( II ) ) 
Water 

Example 9 



7 weight* 
balance 
5 weight* 

2 weight % (solid Traction) 

15 weight % 
10 weiqht% 
10 weight % 

10 weight* 
1.5 weight* 

?. wpigbt* 

balance 
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C. T- Pigment Yellow 7 4 
styrene-acrylic acid 
copolymer ( dispersan t ) 
Glycerin 

methyl ana glycol 
Triethyiene glycol monobutyl 
ether 

2-pyrrolidone 
Surfynol 104 (Chemical 
compound (I)) 
Surfynol 465 (Chemical 
compound (II)) 
pure water 

Rxamplfe 10 
C. I. Direct Black 19 
Glycerin 
Ethylene qlycol 
Diethylene glycol monobutyl 
ether 

2 -pyrrol idone 
Surlynol 104 (chemical 
compound ( I ) ) 
Surfynol 465 (chemical 



5 weight* 

1 weight* 

15 weight% 
10 weight % 
10 weight* 

10 weight% 

2 weight* 

2 weight* 

hal anoft 

5 weight* 
15 weight* 
10 weight* 
5 weight* 

5 weight* 
1 weights 

1 weight* 
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compound (TT)) 
pure water 

fixflinplft 11 
C. I. Direct Yellow 86 
Glycerin 
Ethylene glycol 
Die-thylene glycol monotmLyl 
ether 

2 -pyrrol irion* 
SurJCynul 104 (Chemical 
compound ( I ) ) 
Surfynol 465 (Chemical 
compound (ii)) 
Pure water 

Pl*ampl Q 12 

C- I. Pigment Vp.IIov 128 

Styrene-aciylic acid 

copolymer (diepersant) 

Glycerin 

Trierhylene glycol monobntyl 
ether 

2-pyrrolidone 
Triethanolamin© 



balance 

4 weight % 
15 weights 
10 weight % 
10 weight% 

10 weight % 
3 weight% 

2 weight* 

balance 

4 weight % 
1.5 weight% 

10 weights 

5 weight % 

4 weights 
0.5 weights 
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EDTA 

surfynol 104 (Chemical 
compound ( I ) ) 
Surfynol 465 (Chemical 
compound (TT) ) 
pure water 

Comparative Examylfi 4 
Carbon Black 
Styrene-aoryl in acid 
copolyiuei (dispersant) 
Glycerin 

Tr Methylene glycol raonobutyl 
ether 

3urfynal 104 (Chemical 
compound ( I ) ) 
Pure water 

rom^iALive Example 5 
C. I. Pigment Yellow 74 
Styrene-acrylic acid 
copolymer ( dispersant ) 
Glyutixin 
2-pyrrolidone 
Surfynol 104 (Chemical 



0 .05 weight* 
l.b weight* 

1.8 weight* 

balance 

5 weight* 
2 weight% 

15 weight* 
10 weight% 

1 weiqht* 

balance 

5 weight* 
1 weights 

15 weight* 
10 weight% 
1 weight% 
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compound ( I ) ) 

Pure water balance 
Printing HVdluHLlon test: 

Using an Inkjet printer MJ-930C (manufactured by Seiko 
Epson Corporation), inkjet compositions prepared as above 
were used to till an Ink pank in the case of Examples 1 to € 
and Comparative Examples 1 to 3, and used to fill an ink 
cartridge in the case of Examples 7 to 12 and Comparative 
Examples 4 to 5 r and printing wae performed uoing respective 
special-purpose inkjet recording media (manuf antinrfirf hy 
Seiko Epson Corporation, special-purpose glossy film) . The 
weight of ink discharged per dot was 0.040 )iq, and the 
output resolution 360 Hpi X 360 dpi. 

F.vHlnHtion it evaluation or printing stability 
using the above mentioned printer MJ-930C, printiny was 
performed continuously over a long period at normal 
temperature, using tne ink compositions ot Examples 1 to 12 
and Comparative Examples 1 tu 5, mid evaluation conducted in 
accordance with the following criteria, by measuring whether 
missing rtnt* nr ink scattering occurred- The results were ac 
shown in Table 1 below. 

Evaluation A: after the passage u£ 48 hours, there were 
less than 10 occurrences of missing dots or ink scattering. 
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Evaluation B: after the passage of 48 hours , there were 
10 occurrences of missing dots or ink scattering. 

Evaluation C; after the passage of 24 hours / there were 
10 occurrences of missing dote or ink scattering 

Evaluation D: after the passage of 24 hours , there were 
many more than 10 ocourr*nr!e.fi nf missing dote or ink 
scatter inq. 

Evaluation 5s clogging reliability 

A printer was filled with the ink compoei*tionc of 
Examples l to 12 and comparative Examples 1 to 5, and 
printing of Arabic numerals way conducted continuously for 
10 minutes- After this , the printer was stopped, and, 
without replacing thp. nap, was left to stand for 2 weeks in 
an environment of temperature 40 °(J, humidity Atter 
leaving to stand, printing of Arabic numerals was ayain 
performed , and the number of times of repeated operation 
required until the same print quality as before leaving to 
stand was obtained was examined • The evaluation was 
conducted in accordance with the following criteria. The 
rwnlt.fi were as shown in Table 1 below. 

Evaluation A: printing quality the samp as initially was 
obtained after repeating opera Lion 0 Lu 2 times. 

Evaluation B: printing quality the same as initially was 
obtained after repeating operation 3 to 5 times. 
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Evaluation C: printing quality the same as initially wae 
not: obtained even atter repeating operation 6 times or more* 
Evaluation 3= bliirriiuf 

Special purpose ink cartridges were filled with the ink 
compositions obtained in Examples 8 to 12, Comparative 
Examples 4 to 5^ and printing conducted on paper (Trade name 
"Xerox 4024- f manure Lured by Xerox) such that ink colors 
were adjacent in the following combinations, using an Inkjet 
printer (trade name "MJ-930C", manufactured by Seiko Epson 
Corporation), as a result, blurring between colors was 
observed, and evaluated in accordance with the lollowinq 
evaluation criteria. 

combinations : 

(1) ; ink combine! Liu a obtained in Practical Example 1 and 
ink combination obtained in Practical Example 2 

(2) 2 Tnk combination obtained in Practical Example 3 and 
ink combination obtained in Practical example 4 

(3) c Ink combination obtained in Compdx.ctLlve Example 1 
and ink combination obtained in Comparative Example 2 

(Evaluation cri t.p.ri a ) 

A: no blurring between the two colors , clear outline. 
B: blurring in the form of whiskers between Lhe Lwo 
colors, poor printing quality. 
Rv* liiation 4; 1 i qht f ajStneSB 
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The ink compositions obtained in Examples 8 to 12, 
Comparative Examples 4 to 5 wp.tp. used to fill the special 
purpose ink cartridqe thereof, and printing conducted using 
an Inkjet printer (Trade name M MJ-930C M , manufactured by 
Sftiko Epson Corporation)- The printing output wao solid 
color (100* duty)- The printing medium employed was special 
purpose ylu&sy film (manufactured by Seiko Epson 
Corporation). Tho lightf aotneas of the printed articles 
obtained was evaluated under the following conditions. 

First of all, irradiation of light was conducted using a 
Xenon Weatherometer Ci35A ( manufactured by ATLAS inc,)/ the 
printed article being exposed with black panel 63 °C, 
relative humidity 50% , degree* of ^40 nm Ov irradiation 0.35 
w/m*. The irradiation conditions were 360 KJ/m a (irradiation 
with light for 2 84 hour3 under the above conditions) or 720 
k.T/m 2 (irradiation with light for 568 hours under tho above 
conditions ) . 

After irradiation, the reflection density of the 
respective color constituent© of the printed articles was 
measured using a spectrophotometer GRETAG SPM (manufactured 
by GRETAG Inc.)- The conditions used were: whit.p rp.fp.rence 
taken as absolute white, field of view cuiqle: 2°, with light 
source D50 f light source without filter. The residual 
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rlABBity factor was evaluated in accordance with the 
following criteria: 

(Evaluation criteria) 

Evaluation As more than 90% 

Evaluation B: 80% or mor© but less than 90% 
evaluation C: less than 80% 

Table 1 shows the results obtained with the test 



examples « 
Table 1 



Example/Evaluation 


1 


9 


Example 1 




A 


A 


Example 2 




A 


A 


Example 3 




A 


A 


Example 4 




A 


A 


Example 5 




A 


A 


Example 6 




A 


A 


example J 




A 


A 


Comparative Example 


1 


Jb 


B 


Comparative Example 


2 


B 


B 


Comparative Exampio 


3 


C 


i 

B 



As can be seen from Table 1, examples I to 7 showftri 
excellent results in respect ol both printinq stability and 
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clogging reliability, compared with Comparative Examples 1 
to 3 • 



Table 2 



Ink 

compos 1 ti on 


Printing 

Mi. _U J ^ -I 4- »- • 

Ftanixxtry 

A 


Clogging 
reliabili 


Dlurring 


Lightf astness 


Combi 
natin 
n 


Eval 
nati 
on 


360 
kJ/m 2 


720 

kJ/m' 


Practical 
example 8 


A 


(1) 


A 


A 


A 


j practical 
\ example 9 


A 
A 


A 


A 


C 


Practical 


A 


(2) 


A 


C 


c 


practical 
example 11 


A 
A 


A 


B 


c 


Practical 
ftxamplR 1? 


A 






A 


A 


comparative 
example 4 
Comparative 
example 5 


B 




(3) 


B 


A 


A 


C 




i 

i 
i 

1 


A 


c 



as can be seen from Table 2, Examples 8 to n showed 
excellent results in ceqard to each uf yi. Luting stabllicy* 
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clogging reliability and prevpntion of blurring, compared 
with Comparative Examples 4 to 5. Also, Example 12 in whinh 
C.I. rigment Yellow 120 vac employed was supexiui in terms 
of printing stability and clogging reliability compared with 
Comparative Examples 4 to S and was superior in 
liqlitlttSJtuess to Examples 8 to 11 and comparative Examples 4 
to 5. 
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